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IN THE CXMMS 



? V>i:iaim 1. (Currently amended) A method jbf supporting programs thai include 
Instructions that modify subsequent instructions ih a processor system with a storage 
controller and a central processing unit includinJan execution unit, an instruction unit, and 
a plurality of caches including separate instruction cache and operand cache, the method 
comprising: 



subjecting said instruction cache and said operand cache of said central 
processing unit lo a cache coherency protocoy with interlocks on cache block access 
including: 

allowing shared rcad_acce^s by said instruction cache and said operand 
cache to a cache block if said cache block jhas read only stalusinj>aid jM01^i^?Acte 
i\D.d JL^id op erand cacho; 

allowing read and wrili_acccss by said operand cache and preventing 
access by said instruction cache to said ^ache block if said cache block has exclusive status 

interlocking accesf/to said cache block by said operand cache with 
exclusive status in said o perand c adre jf said cache block has already-been accessed 
byroad-only status in said instuiclwm cache. 

Claim 2. (Original) Thtfrncthod of Claim 1 further including interfacing said 
cache coherency protocol with/aid storage controller employing a processor system cache 
coherency protocol. 



Claim 3. (Original The method of Claim 2 further including interfacing said 
cache coherency protocol/ with existing cache handling requirements. 
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Claim 4. (Original) The method of Claim 1 further including interfacing said 
cache coherency protocol with existing cache handling requirements. 

\ \ Claim 5. (Currently amended) The method of Claim 3 further including: 

I buffering u registeF-oP-eachc block admc sscs in a re'>ist cr-fii_c_^ai-ions in 

said instruction cache correspond ing to for fetched unexecuted instructions in an instruction 
buffer in said instruction unit; / 

when data is required to be stored or updated, evaluating a cache block's 
status for a desired storage address in said operand cache and transmitting a request for 
exclusive status to said storage controller and transmitting a cross interrogate signal to said 
instruction cache; / 

allowing an operand storcybnee exclusive status is obtained from said 
storage controller and a response from saitf cross interrogate signal; 

discarding and re fetching data in said instruction cache if said-an 
associated cache block in said instruction cache matches said desired storage address; 

when instruction Fetch is reqiiesfed, providing said instruction cache 
read-only status for a requested cache block; 

discarding an/rcfetching data in said instruction buffer and rc-buffcring 
cache locations in said rcgiste/ if an instruction stream of said execution unit changes; and 

discarding data in said instruction buffer and discarding said cache 
locations in said register ififeaid execution unit completes execution of fetched instructions. 

Claim 6. (Original) The method of Claim 5 further including discarding and 
re fetching data in sa/d instruction cache and in said instruction buffer, and discarding and 
re-buffering said c/che locations in said register, if said cache liandling requirements 

3 
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dictate. 

Claim 7. (Cuirenlly amended) The method of Claim 5 wherein ^aid exclusive 
status is obtained by: 

following said request Jor^chiMY^statjis, said storage controller 
invalidates exclusive status for said requested cache block at another place within said 
processor system; and 

following said request Jbr cxeiusiyc.siW. said storage controller 
invalidates read-only status for said requested cache bloolc at any other place within said 
processor system, including said central processing in/t making said request. 



Claim 8. (Currently amended) The msftiod of Claim 5 wherein said instruction 
caehc responds to said cross interrogate signal by: 

gcncraling a response to said prebe-and-said cross interrogate signal and 
a hit signal indicative of an address nu/ch if said desired storage address matches an 
associated cache block in said instruction cache and if a location of said associated cache 
block matches any valid entry in/id register, otherwise responding with a no hit signal; 
and 

invalidating said associated cache block in said instruction cache if said 
desired storage address ni/lchcs. 



Claim 9. (o/ginal) The method of Claim 5 wherein said instruction cache 
includes cache locations in said register corresponding to said fetched unexecuted 
instruction addresses. 



Clarm 1 0. (Original) The method of Claim 5 wherein said cache handling 
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requirements arc an existing protocol that dictates when least recently utilized data in 
cache be replaced. f 

Claim 11. (Currently amended) The method of Claim 5 wherein said cross 
inlcvroyatc signal is employed to support probing a directory in said l-idtrMClioiicachc j 
with said desired storage address. / 

Claim 12, (Original) The method of Claim 11 wherein/Said directory and said 
registers comprises six cache locations. / 

Claim 13. (Currently amended) The mcthod/Of Claim 1 wherein said shared read 
access implies that both instruction and operand cache may read a target cache block. 

Claim 14. (Original) The method <tf Claim 1 wherein said exclusive status dictates 
sole update access to a target cache blodt anywhere in said processor system. 

Claim 15, (Original) Th/method of Claim 1 wherein read-only status dictates that 
said cache block is not held whh exclusive status anywhere in said processor system. 

Claim 16. (Cur^ntly amended) The method of Claim 1-2. wherein said processor 
system may be a mult/processor system including a plurality of central processing units. 

Claim 17 (Currently amended) The method of Claim 16 wherein said -processor 
system cache d&hcrency protocol is an existing protocol that allows said central processing 
unit to sharoy&cccss to cache blocks with other central processing units of said plurality of 

/ 5 
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central processing units in said processor system. 



Claim 18. (Original) A system for supporting programs that include instructions 
lhai modify subsequent instructions in a processor system said sysle/i comprising: 

a storage controller; 

a central processing unit including an execution unit, an instruction unit, 
and a plurality of caches including separate instruction cafihe and operand cache; 

said central processing unit couplec^to said storage controller; 

said execution unit coupled to s/d instruction unit, said instruction cache 
and said operand cache; 



cache; 



said instruction unit couoled to said instruction cache and said operand 



said instruction cac/c coupled to said operand cache; and 



said processor s/stcm subjecting said instruction cache and said operand 
cache of said central processing nit to a cache coherency protocol with interlocks on 
cache block, access. 



Claim 19. (Cur/cntly amended) The system of Claim 18 wherein said subjecting 
includes: 

!d storage controller allowing shared rcadacccss by said instruction 
cache and said o^rand cache to a cache block if said cache block has read only status 
jitiiUisjiLsaid jn/LrueUcm.cacl]e_aiid_sjiid ope rand cache; 

said storage controller allowing access by said operand cache and 
preventing a/cess by said instruction cache to said cache block if said cache block has 
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exclusive sialusjn.said.ppii3!«l cache; an ^ 

said storage controller interlocking read a nd wri te access to said cache 
block by said operand cache with exclusive status in said opcrandcMhc.if said cache block 
has iv;»1-onlv smuts in already been-acccsscd-fey said instruction cafche. 

Claim 20. (Currently amended) The system of Cla/fu 19 wherein said 
subjecting further includes includes said storage controller interfacing said cache 
coherency protocol with a processor system cache coherency protocol. 



Claim 21. (Original) The system of Claim/o wherein said subjecting further 
includes said storage controller interfacing said c/che coherency protocol with existing 
cache handling requirements. 



Claim 22. (Original) The systcr/ of Claim 21 wherein said cache handling 
requirements arc an existing protocol flr<\t dictates when least recently utilized data in 
cache be replaced, 



Claim 23. (Original) tfhc system of Claim 19 wherein said subjecting further 
includes said storage controller interfacing said cache coherency protocol with existing 
cache handling requirements. 



Claim 24. (Currently amended) The system or Claim 22 further including: 

instruction cache buffering u register-© f cache block addresses inji 
LejiKcMIklocalio/fT W-^^^ unexecuted instructions in an instruction 



buffer in said inst/uction unit; 
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when data is required to be stored or updated, evaluating a cache block's 
stalus for a desired storage address in said operand cache and Iran Wiring a request for 
exclusive status to said storage controller and transmitting a cross Jfaterrogatc signal to said 
instruction cache; 

allowing an operand store once exclusive status is obtained from said 
storage controller and a response from said cross interrogate signal; 

discarding and re fetching data in said instruction cache if sakkm 
associated cache block in said instruction cache matehfes said desired storage address; 

when instruction fetch is request^, providing said instruction cache 
read-only status for a requested cache block; 

discarding and refetching d/ta in said instruction buffer and rc-buttcring 
cache locations in said register if an inslmcpon slream of said execution unit changes; and 

discarding data in saidfinstruclton buffer and discarding said cache 
locations in said register if said execution unit completes execution of fetched instructions. 



Claim 25. (Original) Tl* system of Claim 24 further including said instruction 
cache discarding and refetching data in said instruction cache and said instruction buffer, 
and discarding and re-buTfcr^g said cache locations in said register, if said cache handling 
requirements dictate. 



Claim 26. (C^cutly amended) The system of Claim 24 wherein said exclusive 
status is obtained by^ 

s/id storage controller, following said request jar exclusive status, 
invalidating exclusive status for said requested cache block at any other place within said 
processor system; and 
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said storage controller, following said request for exc lu sive st atus, 
invalidating read-only status for said requested cache bloc/ at any other place within said 
processor system, including said central processing unit Ziaking said request. 



Claim 27. (Currently amended) The syslcch of Claim 24 wherein said instruction 
cache responds to said cross interrogate signal b\ 

generating a response to suM- proband -said cross interrogate signal and 
a hit signal indicative of an address match \l said desired storage address matches an 
associated cache block in said instructioiyfeache and if a location of said associated cache 
block matches any valid entry in said register, otherwise responding with a no hit signal; 
and 

invalidating sai /associated cache block in said instruction cache if said 
desired storage address matches/ 



Claim 28. (Origin/) The system of Claim 24 wherein said instruction cache 
includes cache location/in said register corresponding to said fetched unexecuted 
instruction addresses. 



Claim 29. {Currently amended) The system of Claim 24 wherein said cross 
interrogate signal is employed to support probing a directory in said Hnstniclioiicachc 
with said desired storage address. 



Claim/30. (Original) The system of Claim 29 wherein said directory and said 
registers comprises six cache locations. 
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access jm 



Claim 31. (Currently amended) Wsyslcm orClaim 18 wherein said shared read 
plies that both instruction and operand cache may read a target cache block. 



Claim 32. (Original) Thc4ystcm of Claim 18 wherein said exclusive status 
dictates sole update access to a/target cache block anywhere in said processor system. 
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Claim 33. (Original) The system of Claim 1 S wherein read-only status dictates 
that said cache block is not held With exclusive stains anywhere in said processor system. 

Claim 34. (Currently Xcndcd) The system of Claim 4^20 wherein said 
processor system may be a /ulli-proccssor system including a plurality of central 
processing units. 

Claim 35. (Original) The system of Claim 34 wherein said processor system 
cache coherency jtfbtocol is an existing protocol that allows said central processor to shnre 
access to cache Iflocks with other cenlral processing units of said plurality of central 
processing uv/ls in said processor system. 
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